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(54) CARD TYPE ELECTRONIC DEVICE AND ELECTRONIC DEVICE SYSTEM 
EMPLOYING THE CARD TYPE ELECTRONIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To keep the operating 
environment of the card type electronic device by 
containing a printed circuit board mounted with heat 

generating circuit components during operation into the » » « » ?s an » « ^^^.x 



In the operating state of a card type electronic device 
(PC card) 30, circuit components 38 contained in the 
casing 31 generate heat. In this case, since the casing 
31 of the PC card 30 has the 1st vent holes 45 open to 
the outside of the casing through a card insert port and 

the 2nd vent holes 47 open to the contained chamber, the heat from the circuit components 
38 is emitted to the outside of the casing 31 via the 1st and 2nd vent holes 45, 47. Since the 
2nd vent holes 47 are placed adjacent to the circuit components 38, the heat is delivered to 
the container chamber of the casing through the 2nd vent holes 47 without being diffused in 
the inside of the casing 31 . 



LEGAL STATUS 
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inside of a flat box type casing so as to enhance heat 
dissipation performance of the circuit components. 




SOLUTION: Plural 1st vent holes 45 to take external air 
are made for a rear wall 31 e of a casing. Plural 2nd vent 
holes 47 are made for an upper wall 31b and side walls. 
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FULL CONTENTS 
[Claim(s)] 

[Claim 1] The flat casing of a box form; it is the card form electric device characterized by 
having been accommodated in the inside of this casing, having the circuit board and; in which 
at least one circuit component which generates heat during operation was mounted, and 
equipping the above-mentioned casing with a ventilation means to make the inside and outside 
of this casing open for free passage. 

[Claim 2] It is the card form electric device characterized by for the above-mentioned 
ventilation means being two or more through-holes by which the opening was carried out to the 
above-mentioned casing in a description of Claim 1, and arranging these through-holes near 
the above-mentioned circuit component. 

[Claim 3] the card form electric device characterized by for the above-mentioned ventilation 
means coming out with the opening formed in the above-mentioned casing, and the protective 
cover of the shape of a mesh supported by the above-mentioned casing so that this opening 
might be covered, and constituting it in a description of Claim 1 . 

[Claim 4] In a description of Claim 2, [ the above-mentioned casing ] A upper wall and this 
upper wall have the low wall located in the opposite side, and the peripheral wall which stands 
in a row in these upper walls and a low wall, and [ the above-mentioned circuit board ] It is the 
card form electric device by which the above-mentioned through-hole is characterized by the 
thing of the above-mentioned casing arranged at least at the upper wall while having the 1 st 
field which faces the above-mentioned upper wall, and the 2nd field which faces the above- 
mentioned low wall and arranging the above-mentioned circuit component in the 1st field of the 
above-mentioned circuit board. 

[Claim 5] The back end part to which the front end part by which the connector has been 
arranged, and this front end part were located in the opposite side, The flat casing of a box 
form which ****; It was accommodated in the inside of this casing, have the circuit board and; 
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in which at least one circuit component which generates heat during operation was mounted, 
and [ the above-mentioned casing ] The card form electric device characterized by having two 
or more 2nd through-holes which make the position which inclined toward the front end part 
side of the above-mentioned casing rather than these 1st through-holes open the inside and 
outside of the above-mentioned casing for free passage while having two or more 1 st through- 
holes which make the back end part open the inside and outside of the above-mentioned 
casing for free passage. 

[Claim 6] In a description of Claim 5, [ the 1st through-hole of the above ] It is the card form 
electric device which has the 1st opening end by which the opening was carried out to the way 
outside the above-mentioned casing, and the 2nd opening end by which the opening was 
carried out to the inside of the above-mentioned casing, and is characterized by expanding the 
caliber of these 1st through-holes gradually as it goes to the 1st opening end from the 2nd 
opening end. 

[Claim 7] It is the card form electric device characterized by having the feed-thru connector 
which is connected possible [ removal of a cable ] in a description of Claim 5 in the 2nd end of 
the above-mentioned casing. 

[Claim 8] It is the card form electric device characterized by arranging the 2nd through-hole of 
the above near the above-mentioned circuit component in Claim 5 or a description of 6. 
[Claim 9] In a description of Claim 8, [ the above-mentioned casing ] A upper wall and this 
upper wall have the low wall located in the opposite side, and the peripheral wall which stands 
in a row in these upper walls and a low wall, and [ the above-mentioned circuit board ] It is the 
card form electric device by which the above-mentioned through-hole is characterized by the 
thing of the above-mentioned casing arranged at least at the upper wall while having the 1st 
field which faces the above-mentioned upper wall, and the 2nd field which faces the above- 
mentioned low wall and arranging the above-mentioned circuit component in the 1st field of the 
above-mentioned circuit board. 

[Claim 10] The flat casing of a box form; It is accommodated in the inside of this casing, and is 
accommodated in the inside of the circuit board in which at least one circuit component which 
generates heat during operation was mounted, and the; above-mentioned casing. The card 
form electric device characterized by having the transfer member which misses the heat of the 
above-mentioned circuit component to the above-mentioned casing, and;. 
[Claim 1 1] It is the card form electric device which the above-mentioned transfer member 
consists of sheet material in which the elastic deformation which has thermal conductivity is 
possible in a description of Claim 10, and is characterized by this sheet material intervening 
between the above-mentioned circuit component and the above-mentioned casing. 
[Claim 12] It is the card form electric device characterized by the above-mentioned casing 
equipping the position corresponding to the above-mentioned transfer member with two or 
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more through-holes in a description of Claim 11. 

[Claim 13] In the card form electric device accommodated in the card accommodation part of a 
main part and the; above-mentioned case containing the case which has a card 
accommodation part possible [ extraction ], and an electric device system equipped with; The 
above-mentioned card form electric device is accommodated in the flat casing of a box form, 
and the inside of this casing. It is the electric device system which has the circuit board and; in 
which at least one circuit component which generates heat during operation was mounted, and 
is characterized by equipping the above-mentioned casing with a ventilation means to make 
the inside and outside of this casing open for free passage. 

[Claim 14] It is the electric device system characterized by having the fan who exhausts the 
inside of the above-mentioned case with which the above-mentioned main part contains the 
above-mentioned card accommodation part in a description of Claim 13. 
[Claim 15] It is the electric device system characterized by for the above-mentioned ventilation 
means being two or more through-holes by which the opening was carried out to the above- 
mentioned casing in a description of Claim 14, and arranging these through-holes near the 
above-mentioned circuit component. 

[Claim 16] While a card slot is connected with the peripheral wall by which the opening was 
carried out in the above-mentioned card slot The card accommodation part by which the 1st 
connector has been arranged in the position which faces this card slot, In the main part 
containing the case which ****, the card form electric device accommodated in the above- 
mentioned card accommodation part possible [ extraction ] through the; above-mentioned card 
slot, and an electric device system equipped with; The 1st end where the 2nd connector by 
which the above-mentioned card form electric device is removably connected to the 1st 
connector of the above has been arranged, The flat casing of a box form which has the 2nd 
end located in the opposite side with this 1st end, It is accommodated in the inside of this 
casing, have the circuit board in which at least one circuit component which generates heat 
during operation was mounted, and [ the above-mentioned casing ] While having two or more 
through-holes which make the inside and outside of this casing open for free passage, have 
two or more open air introduction holes which stand in a row inside the above-mentioned 
casing at the 2nd end of the above, and at it [ these open air introduction hole ] The electric 
device system characterized by being exposed to a way outside the above-mentioned case 
through the above-mentioned card slot when the above-mentioned card form electric device is 
accommodated in the above-mentioned card accommodation part. 

[Claim 17] It is the electric device system characterized by having the fan who exhausts the 
inside of the above-mentioned case with which the above-mentioned main part contains the 
above-mentioned card accommodation part in a description of Claim 16. 
[Claim 18] In Claim 16 or a description of 17, [ the above-mentioned open air introduction 
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hole ] It is the electric device system characterized by what have the 1st opening end by which 
the opening was carried out to the way outside the above-mentioned casing, and the 2nd 
opening end by which the opening was carried out to the inside of the above-mentioned 
casing, and the caliber of the opening end of the above 1st is larger than the caliber of the 
opening end of the above 2nd, and is defined. 

[Claim 19] It is the electric device system characterized by arranging the above-mentioned 
through-hole near the above-mentioned circuit component in Claim 16 or a description of 17. 
[Claim 20] In the card form electric device accommodated in the card accommodation part of a 
main part and the; above-mentioned case containing the case which has a card 
accommodation part possible [ extraction ], and an electric device system equipped with; The 
circuit board in which at least one circuit component which the above-mentioned card form 
electric device is accommodated in the flat casing of a box form and the inside of this casing, 
and generates heat during operation was mounted, The electric device system characterized 
by having the transfer member which intervenes between the above-mentioned casing and the 
above-mentioned circuit component, and misses the heat of the above-mentioned circuit 
component to the above-mentioned casing, and;. 

[Claim 21] It is the electric device system characterized by the above-mentioned casing 
equipping the position corresponding to the above-mentioned transfer member with two or 
more through-holes in a description of Claim 20. 

[Claim 22] It is the electric device system characterized by having the fan who exhausts the 
inside of the above-mentioned case with which the above-mentioned main part contains the 
above-mentioned card accommodation part in a description of Claim 21. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an electric device system like the portable 
computer which carries the card form electric device known as a PC card, and this card form 
electric device. 
[0002] 

[Description of the Prior Art] The PC card has spread widely in order to realize expansion of 
carried type information machines and equipment like the portable computer of a note form. 
This PC card is credit card size, is compact peripheral equipment several millimeters thick, and 
is widely commercialized as a memory card or an I/O card from the former. 
[0003] This kind of PC card was accommodated in the flat box-like casing and the inside of this 
casing, and is equipped with the circuit board in which the circuit component which generates 
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heat during operation was mounted. Therefore, the circuit component is covered with the 
casing and stored in the space where abbreviation sealing of the inner side of this casing was 
carried out. 
[0004] 

[Means for solving problem] By the way, the improvement in performance of a portable 
computer is remarkable, and multimedia throughput, such as video and a sound, has been 
progressing by leaps and bounds especially recently. For this reason, even if it makes it the 
PC card connected and used for a portable computer, in order to correspond to multimedia- 
ization, improvement in the speed of the data transfer function is attained, and it is in the 
tendency for the calorific value of the circuit component on a circuit board to increase, in 
connection with it. 

[0005] However, in the conventional PC card, since the circuit component is stored in the 
space where abbreviation sealing of the inside of a casing was carried out, it cannot but 
depend for cooling of a circuit component on the natural heat dissipation by the diffusion to a 
casing from this circuit component, and the heat dissipation nature of a circuit component 
worsens. Therefore, during operation of a PC card, the inside of a casing is easily filled with 
the heat of a circuit component, and the ambient temperature of a circuit component becomes 
high. 

[0006] In order to operate a PC card normally, it is required to hold the hardware requirement 
of a circuit component to aptitude temperature, and if the hardware requirement of this circuit 
component exceeds aptitude temperature, the fault of the function of a PC card falling or 
becoming the cause of malfunction will arise. 

[0007] The 1st purpose of this invention can raise the heat dissipation nature of a circuit 
component, and there is in obtaining the card form electric device which can maintain the 
hardware requirement of a circuit component at aptitude. The 2nd purpose of this invention 
can raise the heat dissipation nature of the card form electric device accommodated in the 
card accommodation part, and there is in obtaining the electric device system which can 
prevent a functional fall and malfunction beforehand. 
[0008] 

[Means for solving problem] The casing of a box form in which the card form electric device 
indicated to Claim 1 is flat in order to attain the 1st purpose of the above; it was 
accommodated in the inside of this casing, and has the circuit board and; in which at least one 
circuit component which generates heat during operation was mounted. 
[0009] And the above-mentioned casing is characterized by having a ventilation means to 
make the inside and outside of this casing open for free passage. Since the inside of a casing 
stands in a row in the exterior of the casing through the ventilation means according to such 
composition, the heat emitted from the circuit component is emitted to the exterior of a casing 
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through a ventilation means, and the inside of a casing becomes difficult to be filled with the 
heat of a circuit component. Therefore, the heat dissipation nature of a circuit component can 
improve and the hardware requirement of a circuit component can be maintained at aptitude. 
[0010] [ the card form electric device indicated to Claim 5 ] in order to attain the 1st purpose of 
the above The flat casing of a box form which has the back end part to which the front end part 
by which the connector has been arranged, and this front end part were located in the opposite 
side; it was accommodated in the inside of this casing, and has the circuit board and; in which 
at least one circuit component which generates heat during operation was mounted. And the 
above-mentioned casing is characterized by having two or more 2nd through-holes which 
make the position which inclined toward the front end part side of the above-mentioned casing 
rather than these 1st through-holes open the inside and outside of the above-mentioned 
casing for free passage while it has two or more 1st through-holes which make the back end 
part open the inside and outside of the above-mentioned casing for free passage. 
[001 1] According to this composition, the inside of a casing stands in a row in the exterior of 
the casing through the 1st and 2nd through-holes. Therefore, the heat of a circuit component is 
emitted to a way outside a casing from the 1st and 2nd through-holes, and the part and its heat 
dissipation nature of a circuit component improve. 

[0012] And if the open air is ventilated towards the front end part of a casing, this open air will 
be taken in inside a casing through the 1st through-hole. The open air taken in in this casing is 
emitted to the exterior of a casing from the 2nd through-hole of the above with the heat of this 
circuit component while it cools a circuit component. 

[0013] As a result, the breathability inside a casing can be secured and the inside of a casing 
becomes difficult to be filled with the heat of a circuit component together with the heat 
dissipation nature of the above-mentioned circuit component improving. 
[0014] [ the card form electric device indicated to Claim 10 ] in order to attain the 1st purpose 
of the above The flat casing of a box form; it is accommodated in the inside of this casing, is 
accommodated in the inside of the circuit board in which at least one circuit component which 
generates heat during operation was mounted, and the; above-mentioned casing, and is 
characterized by having the transfer member which misses the heat of the above-mentioned 
circuit component to the above-mentioned casing, and;. 

[0015] If a circuit component generates heat according to this composition, the heat of this 
circuit component will be missed by the casing through a transfer member, and will be emitted 
to the method of outside from the surface outside this casing. Therefore, the heat transfer 
course from a circuit component to a casing can be formed in the inside of a card form electric 
device, and an air layer which bars heat transfer from between a circuit component and 
casings can be eliminated. Therefore, the heat of a circuit component can be positively missed 
to a casing, and the part and the heat dissipation nature of a circuit component can be raised. 
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[0016] In order to attain the 2nd purpose of the above, the electric device system indicated to 
Claim 13 is equipped with the card form electric device and; which were accommodated in the 
card accommodation part of a main part and the; above-mentioned case containing the case 
which has a card accommodation part possible [ extraction ]. And the above-mentioned card 
form electric device is accommodated in the flat casing of a box form, and the inside of this 
casing. It has the circuit board and; in which at least one circuit component which generates 
heat during operation was mounted, and the above-mentioned casing is characterized by 
having a ventilation means to make the inside and outside of this casing open for free 
passage. 

[0017] Since the inside of a casing stands in a row in the card accommodation part of the case 
through the ventilation means according to this composition, the heat of a circuit component is 
missed by the card accommodation part through a ventilation means, and becomes good [ that 
part and the heat dissipation nature of a circuit component ]. Therefore, the inside of a casing 
becomes difficult to be filled with the heat of a circuit component, and the hardware 
requirement of a circuit component can be maintained at aptitude. 

[0018] [ the electric device system indicated to Claim 16 ] in order to attain the 2nd purpose of 
the above While a card slot is connected with the peripheral wall by which the opening was 
carried out in the above-mentioned card slot It has the card form electric device and; which 
were accommodated in the position which faces this card slot by the above-mentioned card 
accommodation part possible [ extraction ] through the main part and the; above-mentioned 
card slot containing the case which has the card accommodation part by which the 1st 
connector has been arranged. The 1st end where the 2nd connector by which the above- 
mentioned card form electric device is removably connected to the 1st connector of the above 
has been arranged, The flat casing of a box form which has the 2nd end located in the 
opposite side with this 1st end, It is accommodated in the inside of this casing, have the circuit 
board in which at least one circuit component which generates heat during operation was 
mounted, and [ the above-mentioned casing ] While having two or more through-holes which 
make the inside and outside of this casing open for free passage, have two or more open air 
introduction holes which stand in a row inside the above-mentioned casing at the 2nd end of 
the above, and at it [ these open air introduction hole ] When the above-mentioned card form 
electric device is accommodated in the above-mentioned card accommodation part, it is 
characterized by being exposed to a way outside the above-mentioned case through the 
above-mentioned card slot. 

[0019] According to this composition, if a card form electric device is inserted in a card 
accommodation part from a card slot, the 2nd connector of a card form electric device will be 
connected to the 1st connector. At this time, the open air introduction hole of a card form 
electric device is located inside a card slot, and will be in the state where it was exposed to the 
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way outside the case through this card slot. Therefore, open air introduction **** of the air of 
the exterior of a case, i.e., the cold open air, can be carried out, and it can take in inside a 
casing. The open air taken in in the casing is emitted to a card accommodation part from a 
through-hole with the heat of this circuit component while it cools a circuit component. 
[0020] As a result, also in the state where the card form electric device was stored in the card 
accommodation part, the breathability inside a casing can fully be secured and the heat of the 
above-mentioned circuit component can be efficiently emitted to the exterior of a casing. 
[0021] In order to attain the 2nd purpose of the above, the electric device system indicated to 
Claim 20 is equipped with the card form electric device and; which were accommodated in the 
card accommodation part of a main part and the; above-mentioned case containing the case 
which has a card accommodation part possible [ extraction ]. 

[0022] The circuit board in which at least one circuit component which the above-mentioned 
card form electric device is accommodated in the flat casing of a box form and the inside of 
this casing, and generates heat during operation was mounted, It intervenes between the 
above-mentioned casing and the above-mentioned circuit board, and is characterized by 
having the transfer member which misses the heat of the above-mentioned circuit component 
to the above-mentioned casing, and;. 

[0023] If a circuit component generates heat according to this composition, the heat of this 
circuit component will be missed by the casing through a transfer member, and will be emitted 
to a card accommodation part from the surface outside this casing. Therefore, the heat transfer 
course from a circuit component to a casing can be formed in the inside of a card form electric 
device, and an air layer which bars heat transfer from between a circuit component and 
casings can be eliminated. Therefore, the heat of a circuit component can be positively missed 
in a card accommodation part through a casing, and the part and the heat dissipation nature of 
a circuit component can be raised. 
[0024] 

[Mode for carrying out the invention] The form of operation of the 1 st of this invention is 
explained based on ^awmgj_ or drawing 6 applied to the portable computer below. Drawing 1 
is indicating the portable computer 1 of a book form. This computer 1 is equipped with the 
main part 2 of a computer, and the display unit 3 supported by this main part 2 of a computer. 
[0025] The main part 2 of a computer has the case 4 made of a synthetic resin. This case 4 is 
making box-like [ which has a bottom wall 4a, the side wall 4b on either side, 4c, 4d of last 
walls, a back wall 4e, and 4f of upper walls / flat ]. 

[0026] The case 4 consists of a lower housing 5 and upper housing 6 removably connected 
with this lower housing 5. The lower housing 5 has the above-mentioned bottom wall 4a, the 
side wall 4b on either side, 4c, 4d of last walls, and a back wall 4e. The upper housing 6 has 4f 
of the above-mentioned upper walls, and the periphery part of 4f of this upper wall stands in a 
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row in the superior border of the above-mentioned bottom wall 4a, a side wall 4b, 4c, 4d of last 
walls, and a back wall 4e. 

[0027] 4f of upper walls of the case 4 have a palm rest 8 and the keyboard applied part 9. The 
palm rest 8 is prolonged crosswise [ of the case 4 ] in the front end part of a case 4. The 
keyboard applied part 9 is located behind a palm rest 8, and the keyboard 10 is attached to 
this keyboard applied part 9. 

[0028] The above-mentioned display unit 3 is equipped with the flat box-like display housing 12 
and the liquid crystal display 13 accommodated in the inside of this display housing 12. The 
display housing 12 has the front where the opening of the opening 12a for a display was 
carried out, and the display screen 13a of the liquid crystal display 13 is located in this opening 
12a. 

[0029] The display housing 12 of the display unit 3 is connected with the back end part of the 
case 4 through the hinge equipment which is not illustrated. Therefore, the display unit 3 
covers the position and the difference position in which it closes and a palm rest 8 and a 
keyboard 10 are exposed which cover a palm rest 8 and a keyboard 10, and is supported by 
the case 4 possible [ rotation ]. 

[0030] As shown in drawing 2 , the metal frames 15 are accommodated in the inside of a case 
4. The frame 1 5 has the size which ****s just inside a lower housing 5. 1 st to 3rd circuit board 
16a-16b is supported by this frame 15. As shown in draw ing 3 , the 1st circuit board 16a is 
located in the lower end of a frame 15, and is arranged along with the bottom wall 4a of a 
lower housing 5. The 2nd or the 3rd circuit board 16b, and 16c are located in the upper end of 
a frame 15, and are located above the circuit board 16a of the above 1st. 
[0031] The semiconductor package (not shown) which constitutes CPU, and the heat sink for 
heat dissipation (not shown) which stands in a row in this semiconductor package are mounted 
in the 1st circuit board 16a. 

[0032] The electromotive fan 18 is accommodated in the inside of a lower housing 5. A fan 18 
is located in the back end part of a case 4, and adjoins the exhaust port (not shown) opened in 
the back wall 4e of this case 4. A fan 18 is for discharging this air to a way outside a case 4 
through an exhaust port while attracting the air inside a case 4. Therefore, when a fan 18 
drives, the flow of the air which turns on a fan 18 is formed in the inside of a case 4, and the 
above-mentioned semiconductor package and a heat sink are located on the flow course of 
this air. 

[0033] As shown in drawing 2 and djrawing 3 , the card accommodation part 20 is formed in the 
inside of a case 4. The card accommodation part 20 is located in the second half part of a case 
4, and has the accommodation room 21 surrounded by the circuit board 16a of the above 1st, 
the 2nd circuit board 16b, and the frame 15. The termination part of the accommodation room 
21 stands in a row to the above-mentioned fan 18. Therefore, if a fan 18 drives, the air in the 
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accommodation room 21 will be attracted and it will be discharged by the way outside a case 
4. 

[0034] The 1st connector 22 is arranged at the termination part of the accommodation room 
21 . The 1 st connector 22 is mounted in the upper surface of the circuit board 1 6a of the above 
1st. The card accommodation part 20 has the card slot 23. The opening of the card slot 23 is 
carried out to the side wall 4c on the right-hand side of a case 4. This card slot 23 faces the 1 st 
connector 22 of the above while standing in a row in the accommodation room 21 . 
[0035] Moreover, the case 4 is equipped with the card cover 24. The card cover 24 covers the 
1st position which closes the card slot 23, and the 2nd position which falls on the method of 
right-hand side of a side wall 4c, and opens the above-mentioned card slot 23, and is 
supported by the lower housing 5 of the case 4 possible [ rotation ]. 

[0036] As shown in drawing 3 , PC card 30 as a card form electric device is accommodated in 
the accommodation room 21 of the above-mentioned card accommodation part 20. PC card 30 
is peripheral equipment with compact credit card size, and is widely known as a memory card 
or an I/O card. PC card 30 is taken in and out of the accommodation room 21 through the 
above-mentioned card slot 23. 

[0037] As shown in drawing 4 or drawing 6 , PC card 30 has a casing 31 . The casing 31 is 
making box-like [ which has a low wall 31a, a upper wall 31b, a side wall 31c, 31d, and a back 
wall 31 e / flat ]. A low wall 31a and a upper wall 31b are mutually parallel, and face each other. 
A side wall 31c, 31 d, and a back wall.31e stand in a row in the periphery of the low wall 31a 
and the upper wall 31b. 

[0038] The casing 31 consists of metal bases 32 and a base cover 33 made of a synthetic 
resin connected with this base 32. The base 32 is making tabular [ which has the above- 
mentioned low wall 31a ], and the 1st projection part 34 jutted out downward is formed in the 
portion except the perimeter part of this low wall 31a. The base cover 33 has a upper wall 31b, 
a side wall 31c, 31d, and a back wall 31e, and the 2nd projection part 35 jutted out upward is 
formed in the portion except the perimeter part of this upper wall 31b. 

[0039] The circuit board 37 is accommodated in the inside of a casing 31. The circuit board 37 
is making the shape of a rectangle which is settled in the inside of a casing 31 , and is 
supported by the perimeter part of the upper surface of the above-mentioned base 32. The 
circuit board 37 has the upper surface 37a (the 1st field) which faces a upper wall 31b, and the 
undersurface 37b (the 2nd field) which faces a low wall 31a. Two or more circuit components 
38 like a semiconductor package are mounted in the upper surface 37a of this circuit board 37. 
The circuit component 38 is stored in the space between the above-mentioned circuit board 37 
and the upper wall 31b of the base cover 33, and adjoins the inside of the upper wall 31 b. And 
these circuit components 38 are what has the very big calorific value under operation by the 
advanced features accompanying multimedia correspondence of PC card 30. 
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[0040] As shown in drawing 4 , as for the casing 31 , the front end part 40a located in the tip 
side along the path of insertion of PC card 30 and this front end part 40a have the back end 
part 40b located in the opposite side. 

[0041] The 2nd connector 41 is arranged at the front end part 40a of the casing 31. The 2nd 
connector 41 is mounted in the upper surface 37a of the circuit board 37. The 2nd connector 
41 is removably connected to the 1st connector 22 of the above, when PC card 30 is 
accommodated in the above-mentioned accommodation room 21. 

[0042] The feed-thru connector 42 is arranged at the back end part 40b of the casing 31. The 
feed-thru connector 42 is mounted in the upper surface 37a of the circuit board 37, and as 
shown in (B) of drawing i6 , it is located in the central part of the above-mentioned back wall 4e. 
When PC card 30 is accommodated in the above-mentioned accommodation room 21, the 
above-mentioned card slot 23 is faced the feed-thru connector 42, and it is connected to this 
feed-thru connector 42 possible [ removal of the cable 43 which stands in a row in the external 
peripheral equipment for expansion (not shown) ]. 

[0043] As shown in drawing 3 and drawing 6 , two or more 1st through-holes 45 as an open air 
introduction hole are formed in the back wall 31 e of a casing 31 . The 1 st through-hole 45 was 
located near the above-mentioned feed-thru connector 42, and is located in a line crosswise 
[ of PC card 30 ] at one row. The 1st through-hole 45 has the 1st opening end 45a by which 
the opening was carried out to the way, and the 2nd opening end 45b by which the opening 
was carried out towards the inside of a casing 31 outside a casing 31 , and is making the inside 
and outside of the above-mentioned casing 31 open for free passage. The caliber C of these 
1st through-holes 45 is continuously expanded as are shown in (C) of drawing 6 and it goes to 
the 1st opening end 45a from the 2nd opening end 45b. 

[0044] And when PC card 30 is accommodated in the card accommodation part 20, it is 
exposed to a way outside a case 4 through the card slot 23, and the 1st opening end 45a of 
the 1st through-hole 45 takes in more open air inside a casing 31 . 

[0045] Two or more 2nd through-holes 47 are formed in the upper wall 31b of a casing 31 and 
a side wall 31c, and 31d, respectively. The 2nd through-hole 47 has shifted in the direction of 
the front end part 40a of a casing 31 rather than the 1st through-hole 45, and is making the 
inside and outside of the above-mentioned casing 31 open for free passage. These 2nd 
through-holes 47 are arranged in the position corresponding to the above-mentioned circuit 
component 38 generating heat. And while the 2nd through-hole 47 formed in the upper wall 
31b is put in order and arranged crosswise [of PC card 30] atone row, a side wall 31c and 
the 2nd through-hole 47 formed in 31d are put in order and arranged in the depth direction of 
PC card 30 at one row. 

[0046] Therefore, in this embodiment, the 1st and 2nd through-holes 45 and a ventilation 
means by which 47 makes the inside and outside of a casing 31 open for free passage are 
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constituted. In order to extend the function of a portable computer 1 using PC card 30 
constituted as mentioned above, first, the 2nd position is made to rotate the card cover 24, and 
the card slot 23 is opened. Next, the front end part 40a of PC card 30 is inserted in the card 
slot 23, and this PC card 30 is accommodated in the accommodation room 21 of the card 
accommodation part 20. 

[0047] If PC card 30 is accommodated in the accommodation room 21, the 2nd connector 41 
will fit into the 1st connector 22, and PC card 30 and a portable computer 1 will be connected 
electrically. With it, the feed-thru connector 42 of the back end part 40b of PC card 30 is 
located inside the card slot 23, and this feed-thru connector 42 is exposed to a way outside a 
case 4. And connection of PC card 30 to a portable computer 1 is completed by connecting the 
cable 43 of external peripheral equipment to this feed-thru connector 42. 
[0048] By the way, the circuit component 38 stored in the casing 31 generates heat at the time 
of operation of PC card 30. [ in this case, the casing 31 of PC card 30 ] Since it has the 1st 
through-hole 45 by which the opening was carried out to the way outside the case 4 through 
the card slot 23, and the 2nd through-hole 47 by which the opening was carried out to the 
accommodation room 21 of the card accommodation part 20, the heat of the circuit component 
38 is emitted to a way outside a casing 31 through the 1st and 2nd through-holes 45 and 49. 
Since especially the 2nd through-hole 47 adjoins the circuit component 38, the heat of the 
circuit component 38 is missed by the accommodation room 21 of a case 4 through the 2nd 
through-hole 47 as it is, without being spread inside a casing 31. 

[0049] Moreover, according to the above-mentioned composition, the electromotive fan 18 is 
accommodated in the inside of a case 4. If this fan 18 drives, the air inside the case 4 including 
the above-mentioned accommodation room 21 will be attracted, and the accommodation room 
21 will serve as negative pressure. Under the present circumstances, since the opening of the 
2nd through-hole 47 of the above-mentioned casing 31 is carried out to the accommodation 
room 21, negative pressure acts on these 2nd through-holes 47, and the air inside a casing 31 
is sucked out compulsorily. 

[0050] With it, since it is exposed to the way outside the case 4 through the card slot 23, the 
1st through-hole 45 of a casing 31 is taken in through these 1st through-holes 45 positively 
[ the air of the exterior of a case 4, i.e., the cold open air, ] inside a casing 31 . And since the 
caliber C is expanded as the 1st through-hole 45 goes to the 1st opening end 45a by which the 
opening was carried out to the way outside the casing 31 , the open air can be taken in 
efficiently and the quantity of the open air led to the inside of a casing 31 increases. 
[0051] As a result, since the open air circulates the inside of a casing 31 at the time of a drive 
of a fan 18, while the circuit component 38 is positively cooled by this open air, the heat of this 
circuit component 38 is sucked out by the accommodation room 21 through the 2nd through- 
hole 47 with the open air. Therefore, the breathability inside a casing 31 can fully be secured, 
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the part and the heat dissipation nature of the circuit component 38 improve, and the inside of 
a casing 31 becomes difficult to be filled with the heat of the circuit component 38. 
[0052] Therefore, the hardware requirement of the circuit component 38 can be maintained at 
aptitude, and a functional fall and malfunction of PC card 30 can be prevented beforehand. In 
addition, in the form of implementation of the above 1st, although the 1st through-hole 45 is 
formed in the back wall 31 e of a casing 31 and the open air was positively taken in inside the 
casing 31, this invention is not restrained by this and may omit the 1st through-hole 45. 
[0053] Also in such composition, since the heat of the circuit component 38 is emitted to the 
accommodation room 21 through the 2nd through-hole 47 located near this circuit component 
38, the heat dissipation nature of the circuit component 38 is kept good, and the inside of a 
casing 31 becomes difficult to be filled with the heat of the circuit component 38. 
[0054] If the fan 18 for exhaust air is especially stationed inside the case 4, at the time of a 
drive of this fan 18, the heat inside a casing 31 will be compulsorily sucked out of the 2nd 
through-hole 47. Therefore, together with the heat dissipation nature of the circuit component 
38 being maintained, the ambient temperature of the circuit component 38 can be stopped low. 

[0055] Moreover, this invention is not specified as the form of implementation of the above 1st, 
and shows drawing j the form of operation of the 2nd of this invention. The form of the 2nd 
operation is different from the form of implementation of the matter about the ventilation means 
of a casing 31 of the above 1st, and the other composition is the same as that of the form of 
implementation of the above 1st. Therefore, in the form of the 2nd operation, the same 
reference mark is given to the same component part as the form of implementation of the 
above 1st, and the explanation is omitted. 

[0056] As shown in (B) of drawing 7 , the upper wall 31b of the base cover 33 has an opening 
51 . An opening 51 has a size [ as / ranging over the mounting field of two or more circuit 
components 38 generating heat ], and is continuing all over the abbreviation for the 2nd 
projection part 35 of a upper wall 31 b. 

[0057] The opening 51 of the upper wall 31b is covered with the mesh-like protective cover 52. 
The protective cover 52 is supported by the upper wall 31b. This protective cover 52 has the 
meshes of a net 52a of a large number which make the inside and outside of a casing 31 open 
for free passage, and these meshes of a net 52a face the circuit component 38. 
[0058] According to such composition, the heat of the circuit component 38 is emitted to a way 
outside a casing 31 through many meshes of a net 52a and the 1st through-hole 45 of the 
protective cover 52. Since especially the protective cover 52 is covering the mounting field of 
all the circuit components 38 generating heat, a local **** ball cannot arise between the 
protective cover 52 and the circuit component 38, and it can emit the heat of these circuit 
components 38 to a way outside a casing 31 efficiently. 
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[0059] In addition, in the form of implementation of the above 2nd, although the mesh-like 
protective cover was attached to the upper wall 31b of the base cover 33, this invention may 
constitute not only this but the base cover 33 whole from mesh-like material, or may also 
constitute a base 32 from material of the shape of same mesh. 

[0060] Moreover, drawing 8 is indicating the form of operation of the 3rd of this invention. 
Composition for the form of the 3rd operation to mainly miss the heat of the circuit component 
38 to the exterior of a casing 31 is different from the form of implementation of the above 1st, 
and the other composition is the same as that of the form of implementation of the above 1st. 
[0061] As shown in drawing 8 , the inside of a casing 31 and two or more transfer members 61 
which miss the heat of the circuit board 38 to a upper wall 31b are arranged. The transfer 
member 61 intervenes between the upper wall 31b of a casing 31, and the circuit component 
38 generating heat. The transfer member 61 is sheet material of the shape of rubber in which 
the elastic deformation which adds alumina, for example to silicone resin is possible, and has 
thermal conductivity. The transfer member 61 is put with the inside and the circuit component 
38 of the upper wall 31 b, and has touched that these both do not have a crevice. 
[0062] Therefore, the heat transfer course from the circuit component 38 to [ the heat of the 
circuit component 38 is positively missed by the base cover 33 through the transfer member 
61 , and / with existence of this transfer member 61 / the inside of PC card 30 ] a upper wall 
31b is constituted. 

[0063] Moreover, the upper wall 31b has two or more through-holes 62. The through-hole 62 is 
formed in the position corresponding to the above-mentioned transfer member 61 , and a part 
of transfer member 61 is exposed to the way outside the casing 31 through these through- 
holes 62. 

[0064] In such composition, if the circuit component 38 generates heat, the heat of this circuit 
component 38 will be missed by the upper wall 31 b of the base cover 33 through the transfer 
member 61 ..And this heat is emitted to the method of outside outside this casing 31 by the 
natural heat dissipation from the surface while diffusing it in the casing 31 whole from a upper 
wall 31b. 

[0065] Therefore, by existence of the above-mentioned transfer member 61 , an air layer which 
bars heat transfer from between the circuit component 38 and the upper walls 31b of a casing 
31 can be eliminated, and the heat of the circuit component 38 can be positively missed to a 
casing 31. 

[0066] And according to the above-mentioned composition, since it is exposed to the method 
of the outside of direct through the through-hole 62 opened in the upper wall 31 b, the transfer 
member 61 can emit the heat of the circuit component 38 missed by the transfer member 61 to 
the method of the outside of direct through a through-hole 62. Therefore, the heat dissipation 
nature of the circuit component 38 can improve, and the hardware requirement of the circuit 
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component 38 can be held to aptitude. 

[0067] In addition, in the form of the above-mentioned implementation, although the base was 
made into metal and the base cover was made into the product made of a synthetic resin, the 
quality of the material of these bases and a base cover is not restrained by this, and is good 
also considering a base and the both sides of a base cover as metal or a product made of a 
synthetic resin. 
[0068] 

[Effect of the Invention] Since the heat of a circuit component can be efficiently emitted to the 
exterior of a casing according to this invention explained in full detail above, the heat 
dissipation nature of a circuit component improves and the inside of a casing becomes difficult 
to be filled with the heat of this circuit component. Therefore, the hardware requirement of a 1 
circuit component can be held to aptitude, and there is an advantage that a functional fall and 
malfunction of a card form electric device can be prevented beforehand. 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the portable computer concerning the form of operation of 
the 1st of this invention. 

[Drawing 2] The perspective view showing the internal structure of the case of a portable 
computer. 

[Drawing 3] The sectional view of the portable computer in which the state where the PC card 
was accommodated in the card accommodation part is shown. 
[Drawing 4] The perspective view of a PC card. 

[Drawing 5] The perspective view disassembling and showing a PC card. 

[Drawing 6] (A) is the sectional view of a PC card. (B) is the rear elevation of a PC card. (C) is 

the sectional view expanding and showing the X section of (A) of drawing 6 . 

[Drawing 7] (A) is the perspective view of the PC card concerning the form of operation of the 

2nd of this invention. (B) is the sectional view of a PC card. 

[Drawing 8] The sectional view of the PC card concerning the form of operation of the 3rd of 
this invention. 

[Explanations of letters or numerals] 
2 - Main part (main part of a computer) 
4c - Side wall (peripheral wall) 
20 - Card accommodation part 

22 - The 1 st connector 

23 - Card slot 
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30 - Card form electric device (PC card) 

31 Casing 

37 - Circuit board 

38 « Circuit component 

40a - The 1 st end (front end part) 
40b - The 2nd end (back end part) 
41 - The 2nd connector 

45, 47, 51 , 52 - Ventilation means (the 1 st through-hole, the 2nd through-hole, an opening, 

protective cover) 

61 — Transfer member 



[Drawing i 4] 
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[Drawing 2] 




[Drawing 5] 



http://dossierl.ipdUicipi.gojp/^ 9/20/2006 



JP, 10-334204, A (1998) [FULL CONTENTS] Page 18 of 19 




( B ) ( C ) 

[Drawing 7] 
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[Translation done.] 
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